In general, foot pressure is used to determine the degree of gait and postural balance through the balance of the foot, and to measure the pressure applied to a specific part of the foot as well as the overall foot balance (Dowling, 2001 ).
In recent years, massage has been scientifically developed as a therapeutic tool for the entire body including the nervous, skeletal, vascular, circulatory, and muscular systems (Lim, No, & Kim, 2004) . Until now, research on massage has focused on solving pain-affected areas and physical discomfort . Massage therapy uses the hands to stimulate the soft tissues of the body effectively to generate heat in the body using friction and muscular and nervous system output. This frictional heat dilates blood vessels and promotes blood and lymphatic circulation (Ok, 2008) .
While studies on massage are being conducted in new directions, Park (1999) reported that massage improves maintenance of correct posture and muscle endurance, reduces pain, and helps restore body flexibility. Kim, Yang, and Lee (2015) reported that Probody massage is a highly effective rehabilitation massage to improve physiological response, large movements, and joint range of motion by inducing relaxation of rigid muscles and aligning the spine and joints of a patient with first-degree brain lesion. Additionally, Lee and Kim (2016) reported that Probody massage has a positive impact on improving body shape and balance in middle-aged women. Oh (2016) demonstrated that Probody massage improves body alignment and foot balance by affecting pelvic and knee postures in middle-aged men. Probody massage has already been proven to be effective in aligning the spine and joints and improving foot balance and body alignment. In this study, we investigated the effects of Probody massage on turtle neck posture, neck pain, and foot pressure balance in men in their 20s with chronic cervical pain due to wrong posture from high usage of computers and smartphones (Newdaily, 2016) . We will use this information in a rehabilitation massage program to improve body balance by alleviating neck pain and correlating between the spine and plantar pressure.
METHODS

Selection of research subjects
In this study, subjects were selected from men aged 20~29 who resided in the "B" metropolitan city and have not participated in a previous Probody massage program (PMP) and with subjective visual analogue scale (VAS) of 5 or more. After thoroughly explaining the purpose and contents of the study, we selected 20 male subjects who expressed their willingness to participate in the study (Table 1) .
Measurements and methods
The purpose of this study was to investigate the effect of Probody massage on turtle neck posture, neck pain, and foot balance in male subjects in their 20s. Subjects participated in the PMP for 60 min per session, twice a week for 12 weeks (total 24 times). Prior to the PMP and planned measurements, all study subjects were required to wear plain cotton T-shirt and training pants. The cranial vertical angle (CVA), VAS, and plantar pressure were measured in a static standing posture before and after the PMP.
1) CVA measurement
In the subject's standing posture, the head maintains a natural head posture (NHP) through a self-balance posture (SBP), and the subject comfortably rests both arms on the side of the body. As shown in (Figure 1 ), the angle between the line connecting the 7th cervical vertebrae with the tragus of the ear and the line parallel to the floor (Chae, 2002) are used to measure the CVA.
2) VAS measurement
Huskisson's VAS (Visual Analogue Scale, 1974) was revised to the Korean way of expression and used to measure the degree of pain (Wang & Kim, 1995) . The ruler used to measure the VAS is a 10-cmlong ruler without mm scales and instead has a 1-cm interval indicating the degree of pain, with the most severe pain set at 10 points and no pain set at 0 (Figure 2 ). The severity of pain was measured by having the subjects mark their answer on the scale. The questionnaire was administered before and after the PMP.
3) Plantar pressure measurement
The plantar pressure was measured using a plantar pressure gauge GHi Well, Korea) . It is a tool that measures foot balance (Table 2) and (Figure 4).
Professional body massage program
The PMP used in this study is a rehabilitation massage program (Kim, 2015) developed by applying the good body posture exercise program . It is an effective massage program that normalizes the curvature of the spine and aligns the body. Only professional body massage therapists were qualified to participate in this study as instructors. One instructor performed Probody massage per one study subject. Subjects were asked to receive Probody massage while wearing cotton training clothes. According to the method reported by Jeong Kim (1995) . In the present study, the measurement of massage intensity was performed by applying the massage stimulus intensity index developed by Jeong (2009) . The massage program, experiment scene, and VAS index are shown in (Table 3) 
Data processing
In the present study, general characteristics of subjects and data collected for analysis were averaged and standardized using the Windows SPSS 23.0 program. In order to compare the effectiveness of variables before and after the PMP, the paired t-test was used. The significance level of all the items was set to α = .05.
RESULTS
Change of turtle neck posture before and after the PMP
The changes in turtle neck posture before and after the 12-week PMP are shown in (Table 4 ).
The mean CVA was 56.86 ± 4.55° before and 62.72 ± 4.57° after the Probody massage, which was an increase of 5.86° that was statistically significant (p<.001).
Changes in subjective neck pain before and after the PMP
The changes in subjective neck pain before and after the 12-week PMP are shown in (Table 5 ).
The subjective pain index measured was 6.95 ± 1.70 before and 1.70 Arms massage 1 point, 3 times, 1 set 1 point, 3 times, 1 set/2 sets 3 points, 3 times, 1 set/2 sets 2 points, 3 times, 1 set 3 points, 3 times, 1 set
Sitting Position
Spine muscle 1 Spine muscle 2 Shoulder joint massage Trapezius muscle massage 2 3 points, 3 times, 1 set/2 sets 3 points, 3 times, 1 set/2 sets 1 point, 3 times, 1 set 3 points, 3 times, 1 set Figure 5 . Massage intensities of stimulation (Jeong, 2009) http://e-kjsb.org ± 1.56 after Probody massage, which was a statistically significant reduction by 5.25 (p<.001).
Changes in plantar pressure balance before and after the PMP
The changes in plantar pressure balance before and after the 12-week PMP are shown in (Table 6 ).
The left foot's plantar pressure balance was 46.17 ± 2.95% before and 49.44 ± 1.29% after the Probody massage, which was a statistically significant increase (p<.001). The right foot's plantar pressure balance was 53.83 ± 2.95% before and 50.56 ± 1.29% after the Probody massage, which was a statistically significant decrease (p<.001).
DISCUSSION
As a result of the popularization of smartphones and tablet computers, turtle neck syndrome is becoming more frequent in many workers (Korea Sports Economy, 2016) . Especially in the case of men in their 20s who use smartphones the most, their poor posture and drastic reduction in physical activity expose them to musculoskeletal problem such as the turtle neck syndrome (Harrison, Barry-Greb, & Wojtowicz 1996) . The turtle neck posture causes not only muscle stiffness but also chronic neck pain (Ferrari & Russell, 2003) due to persistent stress applied on the neck (Slingle, 1972) . If the stress persists, then it causes a round shoulder posture, vertebral deformity), pelvic imbalance, and lower limb deformity and ultimately brings in gait instability Son, 2014; Woo, 2014; Park, 2015) .
Plantar pressure is one of the index markers that measures and reflects the balance and gait of the human body (Dowling & Steele, 2001 ). Body imbalance affects the plantar pressure balance (Korea Integrated Medical Research Institute, 2013), and plantar pressure imbalance leads to poor posture and gait. This sequence of events leads to stress and fatigue on the muscles and joints and repeated delivery of abnormal shock to the spine causing direct spinal disease (Go, Hong, Lee, & An, 2013) . The turtle neck syndrome can be improved and prevented with therapeutic massage (Yoo, 2006) , and it is very important to maintain good posture and gait (Kwon, 2013) .
In this study, changes in the turtle neck posture, subjective neck pain index, and plantar pressure balance of men in their 20s through the PMP were analyzed and found to be statistically significant. This is similar to the study results of Park (2010) that showed a significant difference in the cervical curve after a 4-week manipulative therapy in subjects with elderly syndrome and the study results of Kim (2006) that showed a significant improvement in the cervical vertebral angle after 4 months of chiropractic therapy.
Moreover, the present study's result is similar to the study results of Ferreira, Ferreira, Maher, Herbert, and Refshauge (2006) that reported the efficacy of stabilization exercise in reducing chronic neck pain and enhancing the optimal neck posture and function, and the results of Kim's (2011) study that demonstrated the efficacy of neck massage on the cervical vertebrae and gravitational center by relaxing muscles.
Similar results were reported by Son's (2016) study, which showed that 8 weeks of Probody massage has a positive effect on plantar pressure balance in middle-aged women with musculoskeletal diseases, and
Yoo's (2014) study, which showed that foot reflexology and intravenous relaxation therapy were effective on plantar pressure balance and psychological stability in elderly women. 
